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1

Preface

Today’s defense environment is placing growing pressure on defense 
policymakers to be nimble and adaptive, particularly with respect to 
acquisition systems and processes. Th is occasional paper is one in a 
series drawing upon the expertise of core RAND Corporation staff  
to explore issues and off er suggestions on topics that are likely to be 
of critical importance to the new leadership: the use of competition, 
development of novel systems, prototyping, risk management, organi-
zational and management issues, and the acquisition workforce. Th e 
papers are designed to inform new initiatives for markedly improving 
the cost, timeliness, and innovativeness of weapons systems that the 
Department of Defense (DoD) intends to acquire.

Th is paper argues that the standard weapon-system acquisition 
policy and processes are simply too risk-averse to enable the eff ec-
tive development and employment of novel systems concepts that 
involve some combination of true urgency and considerable uncer-
tainties. Further, an acquisition strategy for developing novel systems 
cannot hinge on achieving precise cost, schedule, and performance 
outcomes. We defi ne novel systems and describe their special features, 
and then outline the major elements of an acquisition strategy that 
would be more consistent with the special features of novel systems 
and with the expected environment of urgency that might attend their 
development.

Th is study was sponsored by the Offi  ce of the Under Secretary of 
Defense for Acquisition, Technology, and Logistics (OUSD–AT&L)) 
and conducted within the Acquisition and Technology Policy Center 
of the RAND National Defense Research Institute, a federally funded 
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research and development center sponsored by the Offi  ce of the Sec-
retary of Defense, the Joint Staff , the Unifi ed Combatant Commands, 
the Navy, the Marine Corps, the defense agencies, and the defense 
Intelligence Community.

For more information on RAND’s Acquisition and Technology 
Policy Center, contact the Director, Philip Antón. He can be reached 
by email at atpc-director@rand.org; by phone at 310-393-0411, exten-
sion 7798; or by mail at the RAND Corporation, 1776 Main Street, 
Santa Monica, California 90407-2138. More information about 
RAND is available at www.rand.org.

mailto:atpc-director@rand.org
http://www.rand.org
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Untying Gulliver

Introduction

Traditionally, the defense acquisition system equips relatively large 
forces for major combat operations involving weapon systems that are 
produced in signifi cant quantities and intended to be operational for 
decades. However, today there is a growing need to equip smaller forces 
to respond to asymmetrical threats using novel weapon systems that 
can be quickly developed and fi elded.

Novel systems—often an integration of several known technolo-
gies, coupled with doctrinal and organizational changes—have more 
uncertainty when compared to traditional acquisition programs, and 
they present a challenge to the traditional acquisition process. Acquisi-
tion policies and procedures in place today are designed to deliver new 
systems based on a stable design to minimize risk. However, to quickly 
fi eld innovative and novel systems, the acquisition community must 
accept precisely the uncertainties and risks that the traditional acquisi-
tion process has been deliberately designed to avoid.

Th e aversion to risk that is built into the current acquisition 
process impedes rather than encourages the development of novel 
systems, especially those based upon disruptive rather than evolu-
tionary technology. Although DoD has established a number of 
organizations and undertaken numerous initiatives to manage the 
identifi cation, test, and deployment of novel systems,1 creating 

1 Examples include the Joint Rapid Acquisition Cell, the U.S. Army’s Rapid Equipping 
Force, the Director of Defense Research and Engineering’s Rapid Reaction Technology Offi  ce, 
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capabilities in the absence of any expressed warfi ghter need—that is, 
“technology push”—continues to run too much against the politi-

cal, bureaucratic, and regulatory grain of the 
defense acquisition process. If it is allowed 
to continue, this aversion will have serious 
consequences for the long-term quality and 
capability of future U.S. combat forces. As 
near-term budget pressures and force mod-
ernization needs mount, spending scarce 
resources on capabilities that might become 
available or that might produce fundamental 
changes in mission capabilities is understand-
ably viewed with little enthusiasm. Creating 

an environment that fosters innovation and novel system develop-
ment is one of the tough, but fundamental challenges facing senior 
leaders in DoD.

Th is paper argues that fostering innovative systems requires a sep-
arate acquisition strategy that

• focuses on technology push and unique integrations of existing 
and emerging technologies;

• emphasizes fl exibility, including an overt willingness to accept 
risks;

• allows easy and quick termination of programs not yielding 
expected benefi ts;

• enables early test and demonstration of military utility.

In other words, we argue that fostering innovative systems requires a 
strategy that is more streamlined and less tied to achieving precise esti-
mated cost, schedule, and performance outcomes in order to provide 
improved or unique capabilities to the warfi ghter as quickly as possible.

the Defense Advanced Research Projects Agency, the U.S. Air Force’s Quick Reaction Cell, the 
now-closed Air Force battle labs, Big Safari, et cetera.

An acquisition 
strategy for 
developing 

novel systems 
cannot hinge on 

achieving precise 
cost, schedule, 

and performance 
outcomes. 



Untying Gulliver: Taking Risks to Acquire Novel Weapon Systems 5

In this paper, we will fi rst defi ne what we mean by novel systems 
and describe their special features, and then we will outline the neces-
sary elements of a strategy for developing these systems.

What Is a Novel System?

Novel systems diff er from legacy or conventional systems on several 
dimensions: design, operational employment, outcomes, production 
run, and operational life. Figure 1 compares novel systems to conven-
tional systems in terms of these dimensions (the descriptive adjectives 
used are deliberately simplifi ed in order to emphasize the extent of the 
diff erences).

Conventional systems—for example, the Joint Strike Fighter, the 
F-22 fi ghter, and the Navy’s new destroyer, DD(X)—may contain the 
latest technologies, but this alone does not constitute a “novel system.” 
We know how to classify conventional systems (e.g., tactical aircraft, 
surface combatant); we know how we are going to use them; they fi ll 
an offi  cial capability gap; and we know about how many we plan to 
buy.

On the other hand, in novel systems—such as the F-117 Stealth 
Fighter, novel mine-counter measures, and robotic ground vehicles—
the following factors are less certain:

Figure 1
Comparison of Conventional and Novel Systems

DIMENSIONS

Conventional Systems Novel Systems

Follow-on Design New
Evolutionary Technology Disruptive
Established Operational employment In formulation
Predictable Outcomes Uncertain
Large Production run Uncertain
Long Operational life Uncertain
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• Th e design of a novel system is new in overall concept or in inte-
gration of existing/use of emerging technologies, or both, so that 
the development outcomes (mainly performance and cost) can-
not be confi dently predicted on the basis of studies alone.

• Th e operational employment doctrine has not been clearly 
defi ned and demonstrated and is therefore subject to substantial 
uncertainties and change.

• Th e eventual size of the production run and the subsequent 
operational life are uncertain (an obvious consequence of the 
uncertainties surrounding the cost, capabilities, and operational 
concept of the system).

• Th e nature of the key uncertainties is such that they can be resolved 
only through development and test of a system or through proto-
types, hopefully at a cost that is commensurate with the potential 
value of the system.

Th e case of unmanned aerial systems (UASs) during the 1980s 
and early 1990s illustrates many of these characteristics. It had been 

technically possible to build generic UAS plat-
forms for several decades, and many had been 
built and used as aerial targets and reconnais-
sance drones. Th roughout that period, various 
combat and combat-support roles had been 
posited for UASs, but every proposed appli-
cation raised a host of troublesome issues: 
exactly how would UASs be controlled, espe-
cially in situations demanding deviation from 
the original mission plan? How would the 
information normally obtained visually by the 

pilot be acquired and translated into mission-relevant decisions? How 
would safety be ensured during peacetime operations over populated 
areas? And so on. Despite many studies and a small number of actual 
development projects that were canceled early, few UAS programs were 
actually completed in the United States during this time. How can we 
explain this? A 1997 study (Sommer et al., 1997) suggested a range of 
possible factors.

Novel systems 
involve 

uncertainty not 
only with regard 

to design, but 
also in terms 

of operational 
employment and 

possible outcomes.
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Th e cause of the poor track record of UAV2 programs in the United 
States is not entirely clear. Certainly, the mere fact of their being 
unmanned vehicles cannot be the cause. After all, the United 
States has had great success with other unmanned systems, rang-
ing from interplanetary spacecraft and satellites to cruise missiles 
and submersibles. What, then, makes UAVs unique? A possible 
explanation is that UAVs in general have never had the degree of 
operational user support necessary to allow their procurement in 
suffi  cient quantities (perhaps because of funding competitions from 
incumbent programs, or because of the conjectural nature of their 
capabilities). Th us, the learning curve is never ascended, multiple 
failures occur, risk tolerance decreases, unit costs rise as a result, and 
user support decreases yet further in a diminishing spiral.

In addition to these factors, the acquisition process itself (as defi ned 
in DoD’s 5000 series of directives) is simply not congenial to programs 
with a range of important uncertainties. A key problem in developing 
novel systems lies in the sequence of decisions 
and actions involved in the defense acquisi-
tion process. Early on, when DoD is trying to 
decide how to fi ll a capability gap, a series of 
studies are performed, followed by a Milestone 
A decision, at which point the system concept 
to be developed is clearly defi ned and the spon-
sor commits to funding for development and 
initial production. In the case of novel systems, 
major uncertainties and risks are not likely to 
be adequately resolved at this milestone; thus, 
the acquisition process eliminates them from 
further consideration. Th e funding needed to explore and resolve the 
major uncertainties generally exceeds that which could be obtained by 
a project, unless it is directly coupled with a major acquisition pro-
gram. Th us, uncertainties are unresolved, and progress is stifl ed.

2 Unmanned aerial systems (UASs) were formerly called unmanned aerial vehicles (UAVs).

Major 
uncertainties in 
novel systems 
generally will 
not be resolved 
by Milestone A; 
this means they 
are eliminated 
from further 
consideration.
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In the commercial world, some of the most successful products are 
ones consumers never knew they needed until they came on the mar-
ket—iPods, cell phones, digital cameras, Blackberries, GPS navigation 
systems, Bluetooth headsets, et cetera. To achieve these breakthroughs, 
businesses accept a greater amount of risk in developing some of their 
product lines.

A Strategy for Fielding Novel Systems Concepts

Th e characteristics of novel systems are so diff erent from those of the 
systems for which the present acquisition process was designed that we 
believe “tinkering” with the present process is impractical. To formu-

late more appropriate procedures, we identify 
major elements of an acquisition strategy that 
would be more consistent with the special fea-
tures of novel systems and with the expected 
environment of urgency that might attend 
their development.

Provide an Environment That Fosters New Concepts for Systems and 
New Concepts of Operations. To provide a rich source of new options 
to address emerging threats in a timely manner, DoD needs (1) staff  
who combine both technical and operational experience and skills and 
(2) a culture in which innovation is constrained only by perceptions of 
technical feasibility and relative operational value compared to other 
innovative investment ideas, not by current doctrine on force composi-
tion and employment.

Monitor Civilian Technologies That Could Be Integrated in Unique 
Ways to Give Warfi ghters New Capabilities.3 Th is second element is 

3 Th e idea of a single technological breakthrough, while popular, is belied by fact. Advances 
have not come with the introduction of a spectacular new technology, but with the integration 
of several known and often rather mundane existing technologies.

A new strategy is 
needed to oversee 
development and 
demonstration of 

novel systems. 
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needed because the level and scope of the private sector’s investment in 
fast-moving commercial technologies outpace DoD’s eff orts to shape 
the marketplace. Integrating and morphing commercial technologies 
into unique and new warfi ghting capabilities should be opportunity 
driven, rather than need driven, as is currently the case.

Upon Successful Demonstration of a New System, Permit Early, Pro-
visional Fielding and Operation Before Completion of Full Matura-
tion Development and Associated Testing. Th e third element of the 
strategy focuses on the later phases of acquisi-
tion. Today’s acquisition procedures demand 
(1) extensive eff ort toward system maturation 
to minimize support costs, together with (2) 
extensive operational testing to ensure that no 
signifi cant lingering problems and defi ciencies 
exist. Th e interrelationships of funding, test-
ing, and buying hardware that occur at this 
point should be examined with the objective 
of relaxing their interdependency. Delinking 
funding approvals from testing status could allow a novel system to 
proceed through an appropriation threshold and would break the link 
with service “requirements.” Th is delinking will reduce costs and proj-
ect duration, getting the system to the warfi ghter sooner, but with less 
maturity than traditional systems.

Th is element is the most radical one of the acquisition strategy rec-
ommended in this paper, and it poses the most challenging implemen-
tation problems, but it potentially contains the most powerful tactic for 
moving an innovative new system concept to early operational capabil-
ity. To implement this element will require establishment of “experi-
mental” operational units designed to receive and operate systems that 
are not quite technically mature, that are not fully provisioned with 
support and training aids, and that lie outside the main thrust of acqui-
sition policy for traditional major defense acquisition programs.

Encourage Timely and Visionary Decisions on Novel Programs by 
Decreasing the Need for Extensive Staff Support and Documentation 

Our most radical 
proposal—and 
most powerful 
tactic to acquire 
novel systems—
is to delink 
funding, testing, 
and buying.



10 Untying Gulliver: Taking Risks to Acquire Novel Weapon Systems

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

and by Giving a Few Junior Offi cials More Authority for These Pro-
grams. Th e fourth element of the strategy is needed to remove the 

extensive and lengthy documentation and 
review procedures now required for milestone 
approval, especially at Milestone A. Th ose pro-
cedures were designed to ensure a full exami-
nation of all alternative concepts, to create a 
broad-based consensus on the selected concept 
and to manage risk. Such extensive documen-
tation and reviews might make sense when the 
proposed new system concept is an extension 
of previous design concepts and operational 
employment strategies because a broad accu-

mulation of experience and historical data are available. However, such 
accumulation of experience and corresponding data do not exist for 
novel systems concepts. Further, DoD may have put too much faith in 
senior offi  cials to make judgments and decisions about concepts with 
which they and their staff s have little or no experience. Th ose offi  cials 
operate in an environment that severely criticizes them for any unsuc-
cessful project. Many of our current “rules” are designed to govern the 
perceived excesses of acquisition offi  cials. Giving junior executing offi  -
cers more fl exibility and responsibility, while holding them account-
able, may be a more realistic and more eff ective approach.

Systematically Accumulate Lessons Learned About Managing the 
Development and Demonstration of Novel Systems and Operational 
Concepts. Almost without exception, novel systems have been con-
ceived, designed, and developed outside of the conventional acquisi-
tion system. All of the services have a quick reaction capability that 
functions outside normal acquisition rules and focuses on very quickly 
fi elding innovative concepts and novel systems. Similarly, DoD’s 
Defense Advanced Research Projects Agency and, in the private sector, 
Lockheed Martin’s Skunk Works and Boeing’s Phantom Works have 
acquired extensive experience with novel systems.

Th e point is that there are people and organizations that have sig-
nifi cant experience with technology development, cleverly integrating 

DoD will need 
to establish 

“experimental” 
operational 

units designed 
to receive and 

operate systems 
that are not quite 

technically mature.
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existing technologies and making changes in tactics that can help DoD 
more eff ectively bring innovation and novel systems to warfi ghting. An 
in-depth, systematic analysis of successful as well as ineff ective orga-
nizational and managerial attributes for fostering innovation in the 
absence of a competitive, free market would help DoD establish new 
organizations with explicit charters for experimentation, testing and 
learning, and demonstration.

Conclusions

Each of these elements has been applied in the past under special circum-
stances, with benefi cial results—for example, in developing the F-117, 
sea-launched ballistic missiles, cruise missiles, and UASs. But “special 
case” applications hinder the systematic development of management 
expertise and eff ective management processes. Moreover, these applica-
tions were diffi  cult to implement and transition to operational forces 
due to an acquisition environment that favors more detail about the 
end stages of a program than these mechanisms can provide.

Hence, we believe it appropriate and desirable to devise a less for-
mal, less “standard” path for the acquisition of novel systems, based on 
the strategy outlined above. By understanding the environmental attri-
butes to foster novel systems, DoD will signal that novel system ideas 
and concepts will be encouraged, and it will bestow a military advan-
tage to U.S. warfi ghters as the fi rst nation to develop and use them.
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